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Apphcants approve .he Mrti 'r^r^JSSOlmm 

and enclose herewith certified copies of Austral™ apphc.ltons PP0627 and PP60X, 

SSal information well known in the art, and without undue experimentation. 
In support, Applicants provide the following comments in relation to: 



The unpredictability of the art 

2. The state of the art 

3 . Number of working examples 
4 Scope of the claims 

Amount of guidance provided by the applicant 

6. Nature of the invention 

7. Level of skill in the art 



1 



5 



These will be examined in turn. 

T Tn preriictabilitv a nd " f rhp - Art n & 2V - 

ADDlicants do not agree that the construction of flavivirus replicons is "unpredictable" or 
fhat »nts a "poorly developed" state of the art. Although flavivin^cs share h^e 
seauence homology, all the motifs in RNA and in proteins essential for RNA replication 
Z^ycZJ Q k. See, for example, the following three journal .^cle s ^ respect 
tTthe construction of similar repUcons from other flavivinxses (copies enclosed). 

West Nile virus (Yamshchikow, etal, Virology, 28 1,294 (2001)) 
Yel ow fever virus (Barba et al, "Bicistronic Flavivirus rephcons based on tallow 
fever TfD " page 33 of the abstract book from the 6* International Symposium on 
[ Sat itis C and Related Viruses, NTH, Bethesda, Maryland, 6-9 June (1999)) and 
B«ba e al "Engineering yellow fever 17D for heterologous gene expression and 
£5nfti£" P6 8 5, p a gel49 of the abstract book of the 19* ^™«°* ° f 
American Society for Virology, Fort Collins, Colorado, July 8-12 (2000) 

In these reports it can be seen that the authors very closely followed the design for 
£n IZ o of replicons as amply desenbed in the present apphcat.on. This included for 
example retaining at least 60 nucleotides of the core protein coding region. Applicants, 
hoTev r' were t he 8 f irst to establish that this sequence is essential for rep hcation of £e 
Scon RNA (See Khromykh et al., J. Virol. 71, 1497 (1997), previously provided). See 
a s he reTent publication khromykh et al, J. Virol. 75, 6719 (2001), copy enclosed. 
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In the references cited above it is quite clearly demonstrated that an 8-nucleot.de 
sequence included into these 60 nucleotides of core protein coding region . represen ts a 
cychzaSn motif which hybridizes to the complementary cyclization motif in the 3 UTR 
edon to Torm an RNA structure vital for its replication. The authors of the amctea <m 
hf West Nile and Yellow Fever replicons also retained at least the last 66 nuclcotid of 
E protein as Applicants did, since it is common knowledge in flavivirus research that tins 
fequen^'is coding for the last hydrophobic domain of E protein and serves as the signal 
pe^e for proper translocation of the next protein, NS1, through the membrane of the 
endoplasmic reticulum. 

Although the packaging mechanisms for flavivirus RNA were unknown at the time of the 
mvenuon the present invention clearly demonstrates that the expression of structural 
P ™m in trans from another expression vector was sufficient to aUow packaging ; of co- 
transfectcd flavivirus replicon RNA to occur with relatively high efficiency Although 

« directed to the use of Kunjin virus components in thus packaging system, 
the strawy s quite clearly applicable to any other flavivirus. In fact, a later report (Barba 

above) demonstrated the feasibility of this approach by presenting the 
resuiis of packaging of Yellow Fever replicon by the structural proteins expressed from 
Sindbis replicon vectors. 

In contrast to the Examiner's assertions on page 2 of the Office Action, the present 
application does not claim the development of stable cell lines W ^ 
proteins in trans to allow packaging of replicon RNA. Relevant to this, claim 32 claims 
The use of plasmid DNA as a second vector for transient, continuous or inducible 
expression of structural proteins; it does not, however, specifically claim the development 
of stable cell lines expressing structural proteins. 

The present application also does not claim stably transformed cell lines capable of 
expressing flavivirus proteins and supporting flavivirus replication. Instead the present 
application claims, inter alia, the use of flavivirus replicons with inserted antibiotic 
resistance genes as vectors for establishing stable cell lines continuously expressing 
inserted heterologous genes and/or sequences. 

Number of working exam ples and scope of the claims (3 &4): 

Although the present examples are concerned primarily with the Kunjin virus they 
clearly support claims, such as those presently pending, that are not similarly focused. 
There is sufficient information in the specification, including the examples, to permit the 
person skilled in the art to repeat the invention as claimed. 

Amminf of pnidance pr ovided bv Applicant (5): 

The examples in the present application with Kunjin replicon vectors and Kunjin replicon 
packaging system present in the invention provide more than enough guidance for the 
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person skilled in the art of flaviviruses to generate similar replicon expression vectors, 
cells stably transformed with replicons and replicon packaging systems for any member 
of the flavliridae family. This is clearly illustrated by the three reports ment.oned above 
under the heading "Unpredictability and State of the Art." 

Mamre nf the Invention and T.evel of Skill in the Art (6 & 7) : 

Please see the comments under "Unpredictability and State of the Art" above, which are 
applicable to these issues as well. 

The rejection under Section 112, first paragraph, as set forth at paragraph 4 of the Action 
is respectfully traversed. Applicants reassert the comments made in response to items 2 & 3 
above, and submit that the Applicants are indeed in possession of the claimed genus. 

Finally the relevant case law has established that a specification need not describe the 
exact details for preparing every species within the genus described. Instead the test for 
de complice with the written description requirement is whether the disclosure of an 
application "reasonably conveys" to the artisan that the inventor had possession at that ,me of 
the later claimed subject matter. The present application not only meets, but quite clearly 
exceeds, this threshold. 

In view of the above remarks, it is submitted that the claims are in condition for 
allowance. Reconsideration and withdrawal of all rejections is thus respectfully requested. 



Dated: 




Philip M\G6ldmaiO 
Registration No. 3 1 ,162 
Fredrikson & Byron, PA. 
1100 International Centre 
900 Second Ave. South 
Mmneapolis,"MN 55402-3397 
(612) 347-7088 



PMG/RNR 
09/043,433 

: ;ODMA\PCDOCSVFBDOCSI\259B4y3\l 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Agents to the claims (where insertions are underlined and deletion, placed in brackets): 
! (once amended) A gene expression and delivery system comprising: 

(a) a replicon of flavivirus origin^JMvector. which is adapted to receive at least 
a nucleotide sequence without dating its replication capabilities and which is unable to 
express at least part or all of a structural P rotem(s) region and or a protein(s) or part thereof 
required for packaging of a flavivirus genome into a virus-like particle; and 

(b ) at least a second vector that is capable of expressing flavivirus structural 
pr ot ei n(s) and/or any other proteins required for packaging of the replicon into infectious 
flavivirus-Hke particles [which vector is engineered to prevent recombination with the replicon 

when in its presence]. 

6. (once amended) A gene expression and delivery system comprising: 
(a) a self-replicating expression vector of flavivirus origin which includes the 
nucleotide sequence for the flavivirus 5'UTR, at least a portion of the 5' nucleotide coding 
region for flavrvirus core protein, the nucleotide coding region for flavivirus non-structural 
proteins, a sufficient amount of the 3'-terminal region of the flavivirus 3'UTR required for self- 
replication of flavivirus genomic material wherein (i) the vector is adapted to receive at least a 
nucleotide sequence without disrupting the replication capabilities of the vector, (ii) the 
nucleotide sequence is inserted into the vector in a manner which deactivates expression of at 
least a gene that would otherwise code for a flavivirus structural protein and (in) the inserted 
nucleotide sequence does not encode [for] the structural protein sequence that it deactivates; and 
(b ) at least a second vector that is [(i)] capable of expressing the flavivirus structural 
P rotein(s) that is not expressed by the self-replicating expression vector described in (a) [and (ii) 
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m gmeered ,o proven, recombinatron with the self-replicating vector descnbed in (a, when ,n its 

presence], 

„ (onceamended) A gene expression and delivery system according to claim 6 
..Keren ,he nndeo.tde science it inserted .within ihe locality!*** of a, ,eas, a deieted gene 

encoding a structural protein. 

22 (onceamended) A gene expression system according to claim 21 wherein 

the ,-epl.con is denved from the FLSD or FLSDX clones [as heretn described). 

,3 (onceamended, A gene expression system according to claim 2 1 wherein 
,be rcpltcon is selected from one of me folding vectors: C20rep; C20 D X,ep; C20DXrep.ee, 
C20DX2Are P; C20 D X2Are P Ne„; C20DX/CAT/2Ar=p ; C20DX/CAT/2ArepNco; 
C20DXmESrep, C20DX/CAT/mESrep ; C20DX/G F P/2A r ep; C20DX/GFP/2ArepNeo ; 
C20DX/hcvCORF,60/2A,ep ; C20DX/hcvCORE19I/2Are P; C20DX/hcvNS3/2Arep ; 
C20DX/VSV-O/2Arep ; C20DX/B-GAU2Arep;C20DXUb2A_HDVre P orpKUNRe P U,as 

descnbed herein], 

37. (once amended) A gene expression system according to claim , wherein the 
rep „eon encodes al, flaviv,™ stnrctural proteins except for flavivinrs core protein and the 
second vector is SFV-C [as herein described]. 

40. (onceamended) A flavivinrs replicon selected from the following: 
C20DX2Are P; C20OX2ArepNeo; C20DX/CAT/2Arep; C20DX/CAT/2ArepNeo; 
C20DXIRESre P ; C20DX/CAT/IMS,ep: C20DX/GFP/2Arep; C20DX,GFP,2Are P Neo; 
C20DX/hcvCORE160/2Arep ; C20DXmcvCOR E ,9./2Are P; C20DXmevNS3/2A I e P; 
C20DX/VSV-G/2Ar=p; OOnX/WiAWAKB C20DXUb2A_HDVrep or pKUNRep, C as 
herein described]. 
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43. (once amended) A method for producing a stable cel. line capable of 
penitently producing replicon RNA'S, comprising the steps of: 

(1) mtroducing tnto a cell a replicon of flavivtrus origin which ts adapted to receive at 
least a nucleotide sequence without disrupting its replication capabthties and which is unable to 
express at least part or all of a statural P rotein(s) region [and or a P rotein(s) or part thereof 
required for packaging of a flavivtrus genome into a virus-like particle]; and 

(ii ) culturing that cell line under conditions which permit cell growth and replication. 
44. (once amended) A method for producing a flavivirus like particles 

comprising the steps of: 

(1) mtroducmg into a cell a replicon of flaviv.rus origin which is adapted to receive at 
least a nucleotide sequence without disrupting its replication capabilities and which ts unable to 
expr ess at least pa, or all of a structural protein(s) region [and or a protein(s) or part thereof 
required for packaging of a flavivirus genome into a virus-like particle]; 

(ii ) inducing into a repHcon-containing [call]cell a second vector that is capable of 
expressing flavmrus structural protends) and/*, any[/or] other proteins required for packagtng of 
theself-repHcatmg expression vector into flavivirus viral particles which vector is engineered to 
prevent recombination with the self-replicating vector when in its presence; and 

(iii) harvesting virus like particles containing the replicon. 

46. (once amended) A Havtvrrus like particle according to claim 45 wherein 
sa,d panicle contains a_replicon that ts derived from a DNA based replicon vector. 

48 . (once amended) A DNA based replicon vector of flavivirus ongin, wherein 
the vector comprises: (a) a complementary DNA sequence of flavivirus origtn that is adapted to 
receive at least a nucleotide sequence without disrupting its replication capabilities and which is 
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unable to express at least part or all of a structural P rotein( S ) region and or a P rotcin(s) or part 
thereof required for package of a flavivirus genome into a virus-like particle; (b) a mammalian 
expression promote*] 5' to the complementary DNA sequence of flavivirus origin; and (e) at 
leasl a second nucleotide sequence capable of terminating transcription of replicon RNA with a 
precise 3' terminus; and wherein the promoter and the second nucleotide sequence are capable of 
promoting transcription and terminating same, of flavivirus RNA within the nucleus of a 
transfected cell. 

49. (once amended) A DNA based replicon vector according to claim 48 
wherein the complementary DNA sequence of the nucleotide sequence includes a flavivirus 
[6']51 untranslated region (UTR), at least a portion of the 5' coding region for flavivirus core 
protein, the nucleotide sequence coding for the flavivirus non-structural proteins, and part or all 
of the S'-terminal sequence of a flavivirus 3'UTR, required for self-replication of flavivirus 
genomic material, which vector is adapted to receive at least a nucleotide sequence without 
disrupting its replication capabilities. 

60. (once amended) A DNA based replicon vector according to claim 48 
wherein the nucleotide sequence is inserted [within the locality]!^ of at least a deleted 
structural gene. 
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